The effect of aligned core-shell nanofibres delivering NGF on the promotion of sciatic nerve regeneration.
Recent bioengineering strategies for peripheral nerve regeneration have been focusing on the development of alternative treatments for nerve repair. In this study, we incorporated nerve growth factor (NGF) into aligned core-shell nanofibres by coaxial electrospinning, and reeled the scaffold into aligned fibrous nerve guidance conduits (NGCs) for nerve regeneration study. This aligned PLGA/NGF NGC combined physical guidance cues and biomolecular signals to closely mimic the native extracellular matrix (ECM). The effect of this aligned PLGA/NGF NGC on the promotion of nerve regeneration was evaluated in a 13-mm rat sciatic nerve defect using functional and morphological analysis. After 12 weeks implantation, the results of electrophysiological and muscle weight examination demonstrated that the functional recovery of the regenerated nerve in the PLGA/NGF NGC group was significantly better than that in the PLGA group, yet had no significant difference compared with the autograft group. The toluidine blue staining study showed that more nerve fibres were regenerated in the PLGA/NGF group, while the electron microscopy study indicated that the regenerated nerve in the PLGA/NGF group was more mature than that in the PLGA group. This study demonstrated that the aligned PLGA/NGF could greatly promote peripheral nerve regeneration and have a potential application in nerve regeneration.